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ton years record, Galveston, Tex., nineteen years record,
Chattanooga, Tenn., eleven years record, Escanaba, Mich.,
sixteen years record, and Neah Bay, Wash., five years record,
the same as minimum of two or more preceding years. At
Fort Klamath, Oregon, five years record, the minimum was
the same as that of 1887.
eastern New York, and western Conuecticut the lowest temn-
perature reported for August by Signal Service stations was
generally noted in 1885; in Maryland and the District of
Columbia in 1874; in the upper Ohio valley, south-central
Virginia, northern Georgia, southeastern Minnesota, and
southwestern Wisconsin in 1887; on the South Carolina and

In eastern Pennsylvania, south- !

[damage to vegetables, Tobacco was also severely injured.—
| Union and Advertiser, Rochester, N. Y., August 2.

Grand Rapids, Wis.: this section was visited by severe
frost during the night of the 4-5th, which destroyed a great
portion of the cranberry crop.—Milwaukee, Wis., Journal, 6th.

Linkville, Oregon: heavy frost occurred on the morning of
the 19th, causing considerable damage to vegetables.— Report
of Signal Service observer.

In the preceding montb the ouly report of frost injurious to
vegetation was received from the voluntary observer at Conlter,
Colo. Reports of preceding years show that heavy frost in
|_the United States is unusual during July and August, and

Georgia coasts in 1879; on the middle Gulf coast and in the, that the first killing frosts gexgerally occur in northeastern
Rio Grande Valley in 1884; in west-central Minnesota and Dakota, central and northern Minnesota, and the more north-
northwestern Dakota in 18386; aund in adjoining parts of Ne-!ern parts of Wisconsin and Michigan, where their average

braska, Wyoming, and Colorado in 1876. In all other sections
the periods of occurrence were irregular.
RANGES OF TEMPERATURE.

The greatest and least daily ranges of temperature at regular
stations of the Signal Service are given in the table of miscel-
laneous meteorological data. The greatest monthly ranges
occurred in the lower valley of the Red River of the North,
whence they decreased eastward to less thay 30° at Erie, Pa.,
and along the New Euvgland and middle Atlantic coasts;
southeastward and southward to less than 20° on the North
Carolina and east and middle Gulf coasts; and southwestward
and westward to less than 30° along the immediate Pacific
coast. At Fort Klamath, Oregon, the monthly range ex-
ceeded 60°.

The following are some of the extreme monthly ranges :

Greatest. Least.
Baint Vincent, Minn.......ovevennenns 63?0 Hatteras, N. Coooovnivnvnnnernnesannas 17?0
Fort Klamath, Oregon.. 63.0 || Port Eads, La... .. 18.0
Fort Sully, Dak ......... 59-0 || Key West, Fla.. . 19.0
Fort Du Chesne, Utah .. 59.0 || Nantucket, Muss . 21.0
Wilcox, Ariz.....o.eeues 53.0 || BEureka, Cal....coooiiiiiiiinnniiiinn, 22.0
FROST.

The following are the only reports of frost injurious to
vegetation during August, 1889:

Galena, Ill.: the low grounds in this section were visited
by frost on the morning of the 1st, which did considerable

i date of oceurrence is about September 1st.

For August, 1889, light frost was reported in New England,
i New York, northern Pennsylvania, northeastern Obio, northern
' Indiana, Michigan, Wisconsin, northeastern Iowa, in the valley
}ot‘ the Red River of the North, north-central Colorado, sonth-
western Dakota, central Montana, northern and southeastern
Idaho, Utah, and Nevada. No frost was reported south of
the fortieth parallel in districts 1ying east of the Rocky Moun-
tains, nor ou the Pacific coast, save at Linkville, Oregon.

TEMPERATURE OF WATER.

The following table shows the maximum, minimum, and

mean water temperature as observed at the barbors of the

several stations; the month‘ly range of water temperature;
and the mean temperature of the air for August, 1889:

Temperature at bottom. Mean tom-
. ————— perature
Stations. ; i , of air at
Max. . Min. . I Monthly the sta-
I : Lin } Range. i  mean. tion.

I ° ° ‘ ° ° °
! Boston, Mass ...ueeiiiiinniiiassinniee 66.5 57.0 . 62.6 67-4
i Canby, Fort, Wash ..o rerrrnrneneenss 65.5 55.0 xg.g 61.4 5;~5
Cedar Keys, Fla ............ 88.7 80.9 7.8 85.6 80.4
Charleston, 8. C... 84.7| 79.0 5.7 61.6 78.0
; Bastport, Mo.... 53:0 49.8 | 3.2 51.5 60.3
| Galveston, Tex .. 88.0 1 81.0 ! 7.0 85.1 81.5
Key West, Fla... 86.2 79:3 1 6.9 84.5 82.1
Nantucket, Mass .....oe vonvvvonreeses [ 745 70.5 | 4-0 72.7 67.4
New York City ccovv vuvinniinannerere 7244 69.0 | 3.4 70.0 71.5
Portland, Oregon ......ovvivuvsivoness 779 68.0 9.9 71.4 648
b o Lo t -

PRECIPITATION (expressed in inches and hundredths).

The distribution of precipitation over the United Statesand;

Canada for August, 1889, as determined from the reports of
nearly 2,000 stationg, is exhibited on chartiii. In the table of

miscellaneous meteorological data the total precipitation and;

the departure from the normal are given for each Signal Ser-
vice station. The figures opposite the names of the geograph-
ical distriets in the columns for precipitation and departure
from the normal show, respectively, the averages for the sev-
eral districts. The normal for any district may be found by
adding the departure to the current mean when the precipita-
tion is below the normal and subtracting when above.

In August, 1889, the precipitation was very irregularly dis-
tributed and was greatest in areas in extreme southeastern
Massachusetts, south-central North Carolina, north-central and
south-central Florida, north-central Georgia, and extreme
southeastern Nebraska, where it exceeded ten inches, the

greatest amounts reported in the several localities referred to:
being: 11.05, at Nantucket, Mass.; 11.89, at Florence, N. C. ;.
14.02, at Live Oak, Fla,; 15.56, at Diamond, Ga., and 12.10:
At stations in southeastern New Eng-:

at Tecumseh, Nebr,
land, southeastern New York, central New Jersey, southeast-
ern Pennsylvania, eastern Virginia, south-central and eastern
North Carolina, east-central, southern, north-central, and west-
ern Florida, east-central Alabama, southern Mississippi, south-

castern Louisiana, along the Texas coast, in northeastern Ar-
kansas, south-central and eastern Tennessee, northeastern
Minnesota, southwestern Wisconsin, southwestern Iowa, north-
eastern Kansas, southeastern Nebraska, north-central and
south-central Indian Ter., on the extreme north Pacific coast,
and at Curtis, Ariz., the rainfall exceeded five inches. Along
the California coast between San Francisco and Los Angeles,
and thence northward in the valley of the Sacramento River
to northern California, and northeastward to north-central Ne-
vada no precipitation was reported for the month. At stations
from the northwest coast of Lake Ontario to the southwest
coast of Lake Michigan, in the central Ohio and upper Missis-
sippi valleys, southwestern Arkansas, central and western
Texas, the northeastern slope ‘of the Rocky Mountains, the
plateau regions, save in areas in the middle and southern
plateau, and along the Pacific coast south of the forty-second
parallel the precipitation was less than one-half inch.

The precipitation for Augnst, 1889, was generally above the
normal from southeastern New York to and along the Saint
Lawrence Valley to the Gulf, on the south-central New Eng-
land coast, in southern Florida, the interior of the south At
lantic and east Gualf states, slong the west Gulf coast, I
eastern and southwestern Tennessee, eastern Kansus, western
Missouri, northern Indian Ter., the southern Californi?
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coast, and the Pacific coast north of the fortieth parallel and
thence southeastward to northern Utah; elsewhere the pre-
cipitation was generally below the normal. The greatest de-
partures above. the normal occurred in east-ceutral Georgia,
extreme southern Florida, northeastern Minnesota, eastern
Kansas, and along the coast of Washington Ter., where they
exceeded three inches, and amounted to 4.54 at Key West,
Fla., 4.57 at Daluth, Minn., and 4.19 at Neah Bay, Wash.
The most marked departures below the normal were noted in
eastern Maryland, on the east Gulf coast, in the middle Obio
valley, east-central Iowa, southeastern Dakota, and south-
central New Mexico, where they were more than three inches;
the greatest deficiency, 3.89, being reported at Mobile, Ala.
In districts where the precipitation was in excess the average
percentages of the normal were about as follows: Florida Pe-
ninsula, 106 per ceunt.; Rio Grande Valley, 135 per cent.;
middle-eastern slope of the Rocky Mountains, 109 per cent. ;
north Pacific coast, 265 per cent.; middle Pacific coast, 160
per cent. In districts where the preecipitation was deficient
the average percentages of the normal were about as follows :
New England, 92 per cent.; middle Atlantic states, 71 per
cent.; south Atlantic states, 94 per cent.; east Gulf states,
91 per cent.; west Gulf states, 85 per cent.; Ohio Valley and
Tennessee, 67 per cent. ; lower lake region, 33 per cent.; up-
per lake region, 62 per cent.; extreme northwest, 44 per cent.;
upper Mississippi valley, 53 per cent.; Missouri Valley, 80
per cent.; northeastern slope of the Rocky Mountains, 55 per
cent. ; southeastern slope of the Rocky Mountains, 53 per
cent.; southern plateau region, 39 per cent.; middle platean
region, 45 per cent.; northern plateau region, 62 per cent.;
middle Pacific coast, 33 per cent. .

In the following-named districts the rainfall for July, 1889,
was excessive, while for the current month it was deficient:
New England, the middle and south Atlantic states, the east
and west Gulf states, the upper lake region, upper Mississippi
valley, northeastern slope of the Rocky Mountains, and the
southern plateau region. In the Florida Peninsula, Rio Grande
Valley, middle eastern slope of the Rocky Mountains, and the
northern and middle Pacific coast there was a deficiency in
July and an excess of rainfall in August, 1889. In the Obio

alley and Tennessee, the lower lake region, extreme north-
west, Missouri Valley, southeastern slope of the Rocky Mouu-
tains, the northern and middle plateau regions, and the south

acific coast the precipitation was below the normal for the
current and the preceding month. Among the more notable
features of August, 1889, were the great excess of rainfall on
the north Pacific coast, where more than two and one-half
times the usual amount of rain for August fell, and the marked
deficiency in the lower lake region, the southern and middle
blateau regions, the northeastern slope of the Rocky Moun-
tains, and the south Pacific coast, where less than one-half the
normal amount of rainfall for the month was reported.

DEVIATIONS FROM AVERAGE PRECIPITATION,

The following table shows for certain stations, as reported
Ly voluntary observers, (1) the average precipitation for a
Series of years; (2) the length of record during which the ob-
Servations have been taken and from which the average has
been computed; (3) the total precipitation for August, 1889;
(4) the departure of the current month from the average;
(6) and the extreme monthly precipitation for August during
the period of observation and the years of occurrence :

@ = ° i
| = | g | ¥ I E |(s)Extrememonthlyprecip-
: 5 wooo |3 & | itation for August.
x| % |5g: 59 |
8tate and station.|  County. °=°: | :E) : :§ , %5 I Greatest ‘ Lenst
=55 « g& : *
B
= !
‘ :E PR l 5 < |Am'td Year. , Am't. - Year.
—_ Bl S M [
' . | i
L Arkansas. Inches| Years [nches_ Inches. Inches I Inches. |
ead Hill .. ,..,. ! Boone....... 6.26 7]4-65 —1.61 11.53; 1888 3.9r( 1886
Sac California. ‘ ' ! : . 1
Tamento...... ! Sacramento .j T 39 owoo! —T. o0.08, 1864 000 *

Deviations from average precipitation—Continued.

; g | ¢
H g w|l § B E (s) Extreme monthly precip-
I ] S |a | & itation for August,
£
&3 L PR i".%
. s C o S
State and station.| County. | :_53,: e | ;% i5 Greatest. Least.
88| B .3 | Ba
<g| 3 (= a ! .
! = 3 | B = Am t.i Year. | Am’t. | Year.
- -
Colorado. | |Inchcsl Years .Inches| Inches. “Inches ' Inches. [
Fort Liyon ....... ] Bent......... | 1.88 19 | 1.06 | —0.82 | 4.92 1880 :  0.23 1 1873
Connecticut. ' ,
Midd}eltmz'ir(: ..... | Middlosex...] 5-44 27 | 5.12 i —0.32 10.22 1867 1.16 | 1865
*lorida. .
Merritt’s Island -l Brevard ..... 6.57 11 | 6.95 | $-0.38 15.77 1880 1.15 | 1883
Georgia. (
l«’orsy;ii\....v ....... Monvoe......| 4.76 15} 5.50 ; }0.74 : 7-46 1879 | 2.50 | 1888
ANOLS. .
....... i Peoria . l 312 33! 1.23 I —1.8¢ | 9-04 1862 0.57 1 1883
McHenry.... 4. 11 38077 | —3.34 |15-73 1850 | 0.77 | 1889
Logansport....... Cass..oveines | 3-21 15! 1.67 | —1.54 6.30 1886 , ©0.67 . 1883
VeVRY .ovvivnaenns i Switzerland .| 3.38 24 : 0.02 | —3.36 |10.60 1879 0.02 [ 188
Towa. l 1 | °
Cresco .... ! Howard .....| 3.32 16 | 0.92 | —2.40 | 8.34 1884 | 0.92 | 1889
Monticello . Jones........[ 3.8 24 o0.22| —3.76 | 8.54 1885 | 0.22 | 1889
.- Hurrison ...l 4.52 22 3.14 | —1.38 | 8.40 1873 o.80 ' 1882
Lawrence ........ ! Douglas ..... 357 24 || 8.38 ' ~+-4.81 I g.07 1888 ; 0,09 l 1882
Wellington ...... | Sumner...... 2.92 10 ' 3.91 | 40.99 | 5-15 1888 . 0.61 | .1885
Loutsiana. | ' ! |
Gmnd‘l(llqteuu l St. Landry .. 3.54 6] 513 | +-1.59 ' 8.07 1888 l 0.42 | 1883
awne. . I
GATdiner ..v. ... | Konnebec ...| 3.65| 49| + ‘..conenn i 8.49 1867 | 0.19 | 1876
Maryland. | [ | !
Cu;rllber :;nd tta| Allegany ....| 3.15 18 ‘ 152l —1 63 ' 8.09 1882 ©  0.31 | 1881
assachusetls. 1 i
Ambherst ... . Hampshire..; 4.43 53! 3.16 | —1.27 !uds 1856 i 0.25 | 1882
Newburypor . 3-60 I 2.8 1 -—0.71 ! 7.57 1887 0.75 1883
Som%;i‘(’alv.q.(;. ‘| 4017 17 | 6.19 | ~+2.02 | 8.08 1880 | 0.58 | 1882
gan. | . i
Kalamazoo....... Kalamazoo..| 2.86 13 ] 0.31 | —2.55 ° 8.94 1885 | 0.31 1889
‘I'bornville....... Lapeer ...... 3.23 12 [ 0.35 | —2.88 | 6.69 1877 0.35 | 1889
Minnesota. | . ! |
Minneapolis ..... : Hennepin....! 3.85 23| 2.39 . —1.46 11.64 1869 0.47 | 1863
Montana. : R | i
Fort S8haw ....... , LewisaClarke| o.80 19 | 0.00 | —0.80 | 3.01 1876 ©  0.00 '71,'89
New Hampshire. | ! i
Hm}svel“’ ......... i Grafton...... 3.71 44 | 1.78 | —1.93 ; 9-46 1849 0.12 | 1854
cw Jersey. | .
Moorestown ..... Ijurlmgt.on .| 4-59 26 [ 550 —+-0.91 ! 9. 44 1882 0.81 1881
SoutNhegx-(;,%: . | Esgox ....... 5.37 18 ' 4.69 » —0.68 '12.55 1875 1.10 | 1886
OrKk.
Cooperstown..... Otsego...eee. 3-87 35 ‘ 2.13 | —1.74 | 9-46 1856 0.63 | 1876
Palermo......... Oswego...... 2.60 35 ; 1.20 | —1.40 6.40 1864 0.41 1866
North Carolina. | | ' i
Leno“diéé ....... Caldwell..... 577 17 | 420 | —1.57 Ixo.zo 1886 2.10 . 1877
0. H d
N. Lewisburgh ..l Champaigu..| 3.75 17 1.551 —2.20 7.55 (1882,’8 o.80 | 1884
Wuusgon ........ Fulton ...... 2.88 17 | 1.54 | —1-34 | 4-86 1885 12! 1g8e
regon. |
Albany ..o..ovae Linn......... 0.44 10 1.18 ; .74 . 1.62 1881 0.00 |'8,'8!
Eoln ..., Polk. 1111 038 | 20 539 +tor 18| 1879| ool % 8
Dyt oy Wayne 6 | 2.8 |8 88
DOYLY v onsesens . § Leaneel 3. 1 2.85 | —o.91 . b 0. 88;
(\;\;‘nn]“;:ygn }-Ix;ls Vol (ilourﬁuld .. 4.25 ,g ' 4.00 ’ —0.25 ! gZZ, 1885 1.(952 :ssi
ellshborough ... ‘Tioga........l 5. 10 { 0.83 —4.72 15.2 188! 0.8,
South Carolina. L35 | 3 7 | 525 5, 3| 8%
Sm(e;burgh ..... i Sumter...... 3.65 ( 8 { 7.05 ’ +3.40 ' 7.05 1889 2,12 | 1886
‘ennessee. ' : . )
Austin.........e0 Wilson...... 3.70 20} 3.01 —0.6g | 7.80 1871 0.50 | 1881
M“‘mi';.:c;u's ....... Gibson ...... 4.38 6 , 1.43 | —2-95 ‘10.00 1888 0.72 | 1885
New Ulm ........ " Austin ...... 312 17333 +4o.21[838| 188 o.op| 1885
Vermont. . :
Stmﬂ]‘g‘rd,., ....... | Orange ...... | 3.52 | 16 | 2.00 l —1.52  7.90 1885 1.40 | 1882
Lrginia. ( i
Bird’s Nest . . Northampton, 4.61 20 | 4.05 | —0.56 |u-25 1875 | o.20!
Wytheville ......[ Wythe ...... 3411 24 I 5.59 | +2.18 | 7.65 | 1832 | 1.38 xggg
Wisconsin. . .
Madison ......... Dane ........ 3.37 18 ' 0.72 . —2.65 | 6.83 1882 0.56 | 1881
Washington. i
Tort Townsend..| Jefferson I 0.80 15 | 1-34 [ +o.54 | 2.12 1879 0.00 I 1885
: i . !

«I’requently. tReport not received.

The above table shows that at Riley, Ill,, thirty-eight years
record, Vevay, Ind., twenty-four years record, Cresco, Iowa,
sixteen years record, Monticello, Iowa, twenty-four years
record, Kalamazoo, Mich., thirteen years record, Thornville,
Mich., twelve years record, and Wellsborough, Pa., ten years
record, the precipitation for the current month was the least,
and that at Statesburgh, S. C., eight years record, it was the
greatest noted for August during the periods of observation.

EXCESSIVE PRECIPITATION.

Monthly precipitation to eqnal or exceed ten inches was re-
ported at three stations in Florida and Georgia; at two sta-
tions in South Carolina, and at one station in Massachusetts,
Wisconsin, and Nebraska, In states and territories other
than those named precipitation to equal or exceed ten inches
was not reported for August, 1889. The heaviest rainfalls in
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the states named were: 14.02 at Live Oak, Fla.; 15.56 at
Diamond, Ga.; 14.89 at Florence, S. C.; 11.05 at Nantucket,
Mass. ; ' 14.89 at Grantsburgh, Wis., and 11.58 at Weston,
Nebr. In August of preceding years rainfall to equal or ex-
ceed ten inches has occurred most frequently in Florida, where
it was reported for thirty years; in Georgia for twenty-one
years; in South Carolina for nineteen years; in Alabama and
North Carolina for sixteen years; in Iowa, Louisiana, New
Jersey, New York, Texas, and Virginia for from ten to fif-
teen years, inclusive; in Connecticut, Illinois, Indiana, Kan-
8as, Maryiand, Massachusetts, New Hampshire, Ohio, and
Pennsylvania for from five to nine years,inclusive; in Arizona,
Arkansas, Colorado, Dakota, Delaware, District of Columbia,
Indian Territory,- Kentucky, Maine, Michigan, Minnesota,
Mississippi, Missouri, Nebraska, New Mexico, Tennessee, Ver-
mont, West Virginia, and Wisconsin for from one to four
years, inclusive. In states and territories other than those
named monthly precipitation to equal or exceed ten inches has
not been reported for August in preceding years. Among
notable monthly rainfalls for August are: Fort Brooke, Fla.,
23.40, in 1840; Fairview, Fla., 21.35, in 1871; New Smyrna,
Fla., 23.00, in 1871; Saint Augustine, Fla., 21.50, in 1871;
Newport, Fla., 23.25, in 1872; IFort Barrancas, Fla., 30.73, in
1878, and 25.07, in 1879; Savannah, Ga., 20.37, in 1841;
Charleston, I1l., 23.04, in 1882; Maurepas and New Orleans,
La., 23.44 and 22.74, respectively, in 1888; Newark, N. J.,
22.48, in 1843 ; Elsworth, N. C., 28.33, in 1880; Asheville and
Tarborough, N. C., 28.65 and 22.73, respectively, in 1887; Fort
Moultrie, S. C., 24.42, in 1859; U. S. Naval Hospital, near
Portsmouth, Va., 23.75, in 1867. Iixclusive of the instances
cited, monthly precipitation to equal or exceed fifteen inches
has been reported for six years in Florida; for four years in
South Carolina and Texas; for three years in Georgia; for two
years in Connecticut, Indiana, Louisiana, Michigan, New York,
Pennsylvania, and Virginia; and for one year in Alabama,
Illinois, Iowa, Kansas, Massachusetts, Mississippi, Nebraska,
New Hampshire, New Jersey, North Carolina, Ohio, Ten-
nessee, and Wisconsin.

Precipitation to equal or exceed 2.50 inches in twenty-four
hours was reported at the greatest number of stations, sixteen,
in Kansas; at five in Florida and New Jersey, and at from
one to four, inclusive, in Alabama, Arkansas, Connecticut,
Dakota, Georgia, Illinois, Indiana, Indian Territory, Iowa,
Louisiana, Maryland, Massachusetts, Minnesota, Mississippi,
Missouri, Nebraska, New York, North Carolina, Ohio, Penn-
sylvania, South Carolina, Tennessee, Texas, Virginia, and
Wisconsin. In states and territories other than those named
precipitation to equal or exceed 2.50 inches in twenty-four
hours has not been reported for August, 1889, The heavier
rainfalls for one day, by states, for the month were: 6.50, at
Carson, Iowa, 9th; 9.00, at Tecumseh, Nebr.,, 12th; 5.35, at
New Braunfels, Tex., 9th. At Nantucket, Mass., 5.73 fell
on the 14th and 15th; at Oceanic, N. J., 5.78 oun the 13th and
14th, and at Grantsburgh, Wis., 7.75 on the 19th and 20th.
Precipitation to equal or exceed 2.50 inches in twenty-fours in
-~ August has been reported most frequently in Pennsylvania,
where it has been noted for eighteen years; in Georgia, South
Carolina, and Texas for seventeen years; in Missouri for six-
teen years; in Alabama, Connecticut, Dakota, Florida, Illinois,
Iowa, Kansas, Massachusetts, Michigan, Minnesota, Missis-
sippi, New Jersey, New York, North Carolina, Ohio, and Ten-
nessee for from ten to fifteen years, inclusive; in Delaware,
Indiana, Louisiana, Maryland, Nebraska, New Hampshire,
Virginia, West Virginia, and Wisconsin for from five to nine
years, inclusive; aud in Arizona, Indian Territory, Kentucky,
Maine, Montana, Rhode Island, and Vermont for from one to four
years, inclusive. In states and territories other than those
named precipitation to equal or exceed 2.50 inches in twenty-
four bours has not been reported for August of preceding
years. Among the heavier daily rainfalls noted for August
are: Fort Barrancas, Fla., 9.75, 29th, 1878; Griffin, Ga., 10.38,
8th, 1883; Mandeville, La., 8.54, 8th, 1888 ; New Orleans, La.,

8.90, 20th, 1888; Cape May, N. J., 8.46, 18th, 1879; Elsworth,
N. C., 9.00, 4th, 1880; Hatteras, N. C., 9.14, 23d, 1830; Kitty
Hawk, N. C., 8.14, 15th, 1883, Granbury, Tex., 10.15, 26th,
1888, and Johnstown, Va., 7.70, 18th, 1879. . Exclusive of the in-
stances and years cited, rainfall to equal or exceed 5.00 inches
in twenty-four hours has been reported in North Carolina for
six years; in Illinois and South Carolina for four years; in
Massachusetts for three years; in Alabama, Kansas, and Vir-
ginia for two years; and in Connecticut, Dakota, Florida,
Iowa, Maine, Maryland, Missouri, Nebraska, New Jersey, New
York, Penusylvania, Tennessee, and Texas for one year.
Rainfall to equal or exceed the rate of one inch an hour oc-
curred on five dates in Kansas; four dates in Georgia; three
dates in Wisconsin; two dates in Alabama, Florida, South
Carolina, and Texas; and one date in Colorado, Dakota, Dis-
trict of Columbia, lowa, Louisiana, Maryland, Mississippi,
Nebraska, New York, Ohio, Penusylvania, and Virginia. In
states and territories other than those named rainfalls to equal
or exceed the rate of one inch an hour have not been reported
for August, 1889. Among the heavier rainfalls reported for
one hour or less are: Grantsburgh, Wis,, 1.88 in thirty min-
utes, 7th; and Marietta, Ga., 1.57 in thirty-five minutes, 13th.
At Carson, Iowa, 6.50 in four hours, 9th. In August of pre-
ceding years rainfalls to equal or exceed this amount in the
period given have been most frequently reported in Texas,
where they have been noted for fourteen years; in Pennsyl-
vania for thirteen years; in Kansas and Tennessee for twelve
years; in Florida, Georgia, and Missouri for eleven years; in
Dakota, Illinois, Indiana, Towa, Maryla-nd, ‘Michigan, Missis-
sippi, Nebraska, New York, North Carolina, Obio, South Caro-
lina, and Virginia for from five to ten years, inclusive; and in
Alabama, Arizona, Arkansas, Colorado, Connecticut, Dela-
ware, Indian Territory. Kentucky, Louisiana, Maine, Massa-
chusetts, Minnesota, Montana, New Hampshire, New Jersey,
New Mexico, and Rhode Island for from one to four years,
inclusive. In states and territories other than those named
rainfalls to equal or exceed the rate of one inch an hour have
not been reported for August. Among the heavier rainfalls
reported for one hour or less in August are: For five minutes:
New York City, 0.45, 5th, 1884; and 0.43, 18th, 1887. For ten
minates: Salisbury, N. C., 0.50, 13th, 1888; Norfolk, Va., 2.48,
20th, 1888; New York City, 0.59, 4th, 1888; and 0.40, 21st
1888. For filteen minutes: Osage, Iowa, 1.40, 26th, 1881;
Saint Louis, Mo., 5.05, 15th, 1848; Mesquite, Tex., 2.12, 11th,
1875. Tor eighteen minutes: Lead Hill, Ark., 1.00, 2d, 1882.
For twenty minutes: Escanaba, Mich., 1.27, 11th, 1877; Al-
Lany, N. Y., 1.25, 2d, 1878. Tor tweuty-three minutes : Louis-
ville, Ky., 1.26, 20th, 1878. Tor twenty-five minutes: Gal-
veston, Tex., 1.55, 17th, 1871 ; Indianola, Tex., 1.33, 18th, 1882.
For thirty minates: Fort Ellis, Mont., 1.50, 10th, 1883; Mount
Auburn, Ohio, 1.52, 26th, 1830; Wellsborough, Pa, 1.95, 21st,
1885; Mesquite, Tex., 2.50, 10th, 1875; Vevay, Ind., 1.90, 13th,
1879. For thirty-five minutes: Auburn, N. H., .00, 27th, 1877;
Hulmeville, Pa., 2.20, 25th, 1880; Pittsburgh, Pa., 1.85, 16th,
1884 ; Cincinnati, Ohio, 1.85, 27th, 1882. For thirty-six min-
utes: Providence, R. I.,3.50,6th, 1878. For forty-one minutes:
Jacksonville, Fla., 3.72, 20th, 1873. For forty-five minutes:
Detroit, Mich., 2.48, 31st, 1878. For fifty minutes: Fort Dela-
ware, Del., 3.00, 31st, 1868; Fort Union, N. Mex., 2.34, 12th, 1883.
Table of excessive precipitation, August, 1889.

——— —
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Lend Hill. . iou. tiiiiiiiinnnnseranocnosscsscssvonccnne 2.90 4 iereseniaennes
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Table of excessive precipitation—Continued. Toble of excessive precipitation—Continued.
[ - ]
;=9 s P = i i .
&8 IE?]‘S{ZL] 2(;§° Rainfull of 1 inch, &8s Rﬁ:g{l’:}: f)'rs° Rainfall of 1 inch,
.g £ morc,}'n 24 or more, in one : 5 £ Y more, in 24 or more, in one
. =5 hours. hour. . =5 hours. hour.
State and station. - State and station. - |
2 —— . >3 -
' “:E% N : < | g : EF ] i E
. §E 5 2 gt E | & - 8E g > | E | &
| =g < a < i &= a . H -4 - a < | & a
! i . |
Colorado. Inches.| Inches. Inches! h.m. ! New York. Inchcs.' Inches. -Inches| h.m.
Pueblo ...... . . . veeesene|sesesnee|ecsereesfocecrsas]| 1,04 | 1 02 9 | Watervliot ATeenal .oocooinueiiiiiiiiiaiiiencitiiie ciieninliieneee| 1025 | 0 40 2
onnecticul White Plaing. ., ceeeiiiiieirriresonsrcensnensie ..l 2.95 14 sevses|encces]osnene
Wallingford.......... ... North Carolina, |
Dakota. i CIATKEON vvvereereaneecososssasssassosssoassaslicisesss] 2.5 27 teeneee|eeranafianans
Alexandri coveeerreeroeenesens vees . 18 {.evvveivrenneana... | Hatteras ........ . 3l
YANKEON. .oe veerrernnsennsasoes cans vereeeeaats vive]esieiiad] 1.46 12 { Lumberton.. 26 i.
District of Columbia. ; Wadesborough ... 7 ..
Washington City........ seeeeereanenn R P PR x.osl 6
Florida, ' Bellevue .....
AlVA, i vvneorsesiniessiaransarescas i Garrettsville
Archer.....voeeue Sidney .....
Fort Barraneas..... Vieuna cooveennnnenns
issimmee City ....... ceees ceees
ake C1tY covvenrnvnnnns . 3. . .V Easton ......... .
Live Oak .. Cieeeas Grampian Hills .
Pensacola . ceees Philadelphin
Villn City vvvveeruonensnsrosnnanes
Georgia. Cedar Springs............
Andersonville...... Cheraw........
tlanta....... Charleston ..,.
Augusta ........ Florenco ......
inmond Do.....
Do.
Fort McP Ashwood. ..... RUUTR
Hephzibah
Iariettn ... Corpus Christi Cieee
oint Peter . Fort Brown ... ..
Savannah....... La Grange..... . eetes aeeneen 3.2
OCCOR v vasrarorenonss Now Brautfels .ooeeeevrioeriecrssssecssieesaccoosossl S35 G leevoneforooeafoonens
: X Virginia. | | |
Palestin®..oeveeereaecsennnns l NOTFTOTIE « v tvnnenssnnnosnesenessrossnssosssssaiosssssas|oosnsonsoossasse 1.46 11 10 183
Indiana. Spottsville .. . 340 | 27728 lveierifianansfienaas
P S R N I 2 B N PR P I !
Indian Territory. Glasgow..... terierneiasererss 2,27 | 2 00 18
Fort Reno...oeeesensecerennes [ RN . | Grantsburgh 7.75' 19-20 : 1.88 { 0 30 7
Heuldton ..uceereenrsenione von P P Do..... Veviereee]tersieneiiasesass| 1207 | £ OO 15
Jowa. i | i

APBOM cnerereeenduneren e 9 Excessive precipitation for July, 1889, received too late for publication. .

Kansas.

Alelg(ljx;xt‘x‘; e eeeres teeneareebanaae aaenas . N Arkansas. l | !
> . AN it ' Dardanelle.......... .00 |
%ll?i(;lt\x'n)lle cees eerrene. . 4t Connecticut. | 5

Bl () PUT 2

nglewood . Lvee l 4.42 |
‘or: {luys ..... “( eofe . : ,

ort Leavenworth (1).....co0veieenenn. ceee| . . . | |
FOrt I:gznvenworth(z).. ...... I . [ Concordia (near }76"1 425
‘t:rt l}]ley Bethlchem ... P L2272

"G}IO B Coatsville... .ot 3e02

ven ... Do.... 2.80

orton . S .

ceeee . Doylestown ..ovueieeese e . 318 ;
lelwrence . I<‘on)'ks of Neshaminy ........ . i 409 |

avenworth....... e . FrOAeriCK - vunesrsnssreensess L 460

BO..- Cedeteseeeeneiteesetencnons crseress| LgL S | Germantown ., creereas Ceeeebene teraeray ' 344
Mor ° Teeriersenreesieteres e °| I-10 Hollidaysburgh ........... F e I 'o2.83
O I'8o ..., R R . Lansdale ...... PN . .. ceieee.  2.63 1

=200 1 0 S . . [T PPN P 7 veveel 3050 |

PEAWR o vienrennnns ceraeae . R . . 3. e 100 s e e era et raa s veenedl 3035
ngo OLLAVIIIC etieenreresrerorecaosascsscarareossilionons oo2.79
S}?me"'"""“ BPOcieiiiiiiiiiieninnns teeeresnane 2.60 |
oharon Springs ... . . : Point Pleasant . 3.95
WO_P.?I.(I\......... ...... . .. . . . ofeeeers | Seisholtaville .ooeeriiiaans 3.06

ichita . . ++ | Smith’s Corners . 4:36

infield .. Do...... . 317

Orkville voveoninaroese Swarthmore........... eeeiees e rreeieerrratetaneeenes]| 2,68
Gr, . Louisia . Tennessee.

and (’,ptonu Hohenwald..... l 3-40

:gﬂce‘nl\lil:c. . Nunnelly.. I 325
o . ﬂ[&ryland. Wayneshoroug 4-94 .

nmbn)l's.......‘.lé.... . e . . ! Fort Worth .... 6.zoi 3 eenes :
Framingham i l
o { La Logia ........ 3-55 ! .

(’::‘btcrtvnlo .. 'fop;ﬂ%bumpo ............. 2.50
ro‘vﬂxcgke&;;wn . . Dutch Guiana, S. A. |
Tllunt.on(x] .... il Burnside Coronie ....veviieserrsiosserssssess| 1056 jrereeeee s
mn ola.
Duluth.”“““'Mi.sis;,s's:i})[;;“.““.““” Y P 2.76 | 19-20 P TR P SNOW.
LOGEOWN . 1veuueervaasnnaneeressereunonennssss|onnauens| 2:55 15| 1.65 | 0 30 s Greensburgh, Westmoreland Co., Pa., 15th: the vicinity of
enrlington ., ... 2.55 15 2.55 ' 1 00 15 iq il ’

Mvergon e $B| R[2% 1205 | Mammoth, this county, was visited by a snow storm shortly
Oak Ridge Missouri. : i after daylight this morning. Snow fell in sufficient quantity
Brownuil] e to cover the ground.—ZLedger and Transcript, Pkila., Pa., 16.

Wi cersesens . . . . .
Creto ... . RO S e * HAIL.

.};"y Sorings
“Sﬁumseh ceees
ecping Water
eston’

Descriptions of the more severe hail-storms of the month are
given ander “Local storms.” Hail was reported during the
month as follows: 2d, N. Y., Ohio. 3d,Ind.,Kans., Mass., Va.
4th, Ind,, N. Mex., Ohio. 5th, La. 6th, Kans. 7th, Duk., Me.,
Mass., Minn., Nebr.,, N. H. 8th, Minn., Wis. 9th Colo,.
10th, N. Y." 11th,Mont. 12th, Dak. 13th, Ariz. 14th, Minn,,

33‘“11')' Park.
cean City
Ceanic ,
L Cocns

T(‘nul] v
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18th, Minn.,
23d, N. J., Va.
28th, La. 29th,

Ohio.
Oregon, Wis.
24th, Ohio. 25th, Ga., Minn.
Ariz., Utah.

MAXIMUM RAINFALLS IN ONE HOUR OR LESS.

The table shows that the greatest rate per minute for a five
minute period was .09 of an inch at Savannah, Ga., on the 6th.
The rate per minute for this period at the other stations given

15th, Iowa, Nev. 16th, Colo., Idaho.
19th, Colo., Dak. 22d, Ga.
27th, Mont.

stations given rainfall to equal or exceed one inch an hour was
not registered.

The following table is a record of the heaviest rainfalls dur-
ing Aungust, 1889, for periods of five and ten minutes and one
hour, as reported by regular stations of the Signal Service
furnished with self-registering gauges:

| Maximum fall in—

Station.

was, .07 at Jupiter, Fla., 17th, and at Washington City, 6th; smin. Date. |iomin.| Date. rhour.| Date.
.04 at New York City, 3d; .03 at Saint Louis, Mo., 14th; ;
024 at Dodge City, Kans,, 3d; .02 at Boston, Mass., 5th; and  poon sass ..o R
.01 at Cincinnati, Ohio, 2d. The greatest rate per minute for | Cincinnati, Obio ... ... 2 010 2
a ten minute period was, .08, at Savannah, Ga., 6th and 8th; | ghicese: Il .- BRRRA S B
.06 at Washington City, 6th; .045 at Jupiter, Fla., 17th; .03 Dodge City, Kans . 3. 045, 3
at New York City, 3d; .025 at Saint Louis, Mo., 14th ; .02 at ' New York Gity ... S+t B
Boston, Mass., 1st; Dodge City, Kans., 3d, and .01 at Cincin- | $2vepnab, Ga'. ... 68 220 6
nati, Ohio, 2d. The heaviest rainfall for one hour, 2.20 inches, ; Saint Louis, Mo... . JLIIII NG oy gy arag| ™ 1 oazi ia
. was measured at Savaunah, Ga., on the 6th; at Washington | W"shington City.cooovviiiienieneees ! 6 ros| 6
City, 1.05 fell in one hour on the 6th, while at the remaining | »Total for month,
WINDS.

The prevailing winds during August, 1889, are shown on |a large amount of wreckage has been floating down the stream.
chart ii by arrows flying with the wind. In New England,|The city sewers have overflowed and a number of houses have

the middle Atlantic states, and the Lake region, south to west
winds were most frequently noted; over the Florida Penin-
sula, the west Gulf states, and the southeastern slope of the
Rocky Mountains, south to east winds prevailed; in the east
Gulf states they were mostly from northeast to east; in the
upper Mississippi valley, southeast to southwest; in the ex-
treme Northwest, and on the middle-eastern slope of the Rocky
Mountains, south to southeast; over the northern plateau re-

gion, and along the north and south Pacific coast, north to'

west; on the middle Pacific coast, northwest to southwest on
the immediate coast, and southeast in the Sacramento Valley ;
in the south Atlauntic states, the Ohio Valley and Tennessee,
the northeastern slope of the Rocky Mountains, and the middle
and southern platean regions, variable. .

HIGH WINDS (in miles per hour).

Maximum velocities of fifty miles, or more, per hour, other
than those given in the table of miscellaneous meteorological
data, were reported as follows: Valentine, Nebr., 54, s., 31st;
Winnemucca, Nev., 52, sw., 17th.

LOCAL STORMS.

Severe storms were most {requently reported in Kansas and
Mibnesota, where they were noted for five dates; in New York
for four dates; in Pennsylvania for three dates; in North
Carolina, New Jersey, Georgia, Indiana, Nebraska, Dakota,
Colorado, Missouri, Illinois, and West Virginia for two dates;
and in Connecticut, Virginia, Maine, Massachusetts, Missis-
sippi, Wisconsin, Alabama, Iowa, New Mexico, Tennessee,
South Carolina, Utah, and California for one date. In states
and territories other than those named no severe storms have

been reported. They were reported in the greatest number of

states, six, on the 14th; in five on the 13th; in four on the 3d
and 7th; in three on the 1st and 4th; in two on the 24, 5th,
6th, 9th, 12th, 15th, 17th, 19th, and 20th; and in one on the
10th, 16th, 18th, 22d, 23d, 25th, and 26th. The following are
descriptions of the storms referred to:

Ist. Connecticut.—Wallingford : arain storm began during
the early morning and continued until after 7 a. m. The water
in Northrup’s brook rose at an alarming rate and by 8 a. m. it
was higher than ever known before. The Quinnipiack River
also rose rapidly and the manufacturing establishments had
to stop operations on account of the high water.—7he Pal-
ladium, New Haven, Conn., August 2. Middletown: the severe
rain storm during the day was the heaviest ever known in this
section. The Connecticut River has been rising rapidly and

rseveral thousand dollars.

been flooded. All of the factories have shut down.—Boston,
Mass., Daily Qlobe, August 1.  North Carolina.—Soapstone
Mount: a severe thunder and rain storm passed over this
place between 4.20 p. m. and 5.30 p. m.; in this section sev-
eI:al persons were shocked and one person was killed by light-
ning.—Report of Mr. H. L. Kimrey., Virginia.—Richmond :
a storm broke over this city about 12.30 a. m., during which
the city railway stables were struck by lightning.— Democrat
and Chronicle, Rochester, N. Y, August 2. Danville: heavy
rain prevailed during the day and the Dan River was higher
than ever known before. Factories and small dwellings on
the river banks were flooded and two bridges and one long
trestle have been carried away. The loss is estimated at
$15,000, exclusive of damage to railroads,.— Union and Adver-
tiser, Rochester, N. Y., August 2.

2d. New Jersey.—Elizabeth: during a heavy thunder-storm
this morning lightning struck and ignited the Mammoth Pot-
tery Works. The damage done is estimated at $35,000.—Her-
ald, Rochester, N. Y., August 3. New York.—Albany: heavy
peals of thunder were beard early in the morning, but, outside
of west Albany, no rain fell in the city, although in the im-
mediate vicinity the storm was very severe. The storm did
great damage in west Troy. The heavy rain overflowed Dry
River, which passes through the city, and cellars and portions
of streets were tiooded, causing several thousand dollars dam-
age. Mannville, a small hamlet in the western part of West
Troy, isinundated. The water onthe lowlands is two feet deep
in many places, and the damage to property is considerable-
The New York Central Railway has been washed out in many
places in this section.—The Argus, Albany, N. Y., August 3.
Troy : a heavy rain-storm, accompanied by high winds and
lightning, passed over this city this afternoon, flooding the
streets and doing other damqge. A part of the new canal cul-
|vert at 3lst strcet was carried away.— Herald, Rochester, N.
(Y., August 3. Watkins, Schuyler Co.: a very destructive
storm passed over this valley, in a narrow belt, during the af-
ternoon. The lower half of Watkins Glen was flooded and
several bridges were washed away. The damage will reach
Much damage was also done t0
railroads and railroad bridges in this section.— Oswego, N. ¥-»
Daily Times, August 2. '

8d. Kansas.—Concordia: a thunder-storm, moving from
northwest to southeast, occurred between 6.30 and 7.20 p. m:
About six miles west of this city the storm was accompanie
by hail, which extended over an area about three miles 11




